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RADIO SHACK Software is licensed on an "AS IS" basis, without warranty. The original 
CUSTOMER'S exclusive remedy, in the event of a Software manufacturing defect, is its repair or 
replacement within thirty (30) calendar days of the date of the Radio Shack sales document 
received upon license of the Software. The defective Software shall be returned to a Radio Shack 
Computer Center, a Radio Shack retail store, participating Radio Shack franchisee or Radio Shack 
dealer along with the sales document. 

Except as provided herein, RADIO SHACK MAKES NO WARRANTIES, INCLUDING 
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. 

Some states do not allow limitations on how long an implied warranty lasts, so the above 
limitation(s) may not apply to CUSTOMER. 

RADIO SHACK SHALL HAVE NO LIABILITY OR RESPONSIBILITY TO CUSTOMER OR ANY 
OTHER PERSON OR ENTITY WITH RESPECT TO ANY LIABILITY. LOSS OR DAMAGE CAUSED OR 
ALLEGED TO BE CAUSED DIRECTLY OR INDIRECTLY BY "SOFTWARE" LICENSED OR 
FURNISHED BY RADIO SHACK, INCLUDING, BUT NOT LIMITED TO, ANY INTERRUPTION OF 
SERVICE, LOSS OF BUSINESS OR ANTICIPATORY PROFITS OR INDIRECT, SPECIAL, OR 
CONSEQUENTIAL DAMAGES. 

Some states do not allow the limitation or exclusion of incidental or consequential damages, so 
the above limitation(s) or exclusion(s) may not apply to CUSTOMER. 



RADIO SHACK SOFTWARE LICENSE 
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RADIO SHACK grants to CUSTOMER a non-exclusive, paid-up license to use the RADIO SHACK 
Software on one computer, subject to the following provfsions: 

A. Except as otherwise provided in this Software License, applicable copyright laws shall apply to 
the Software. 

B. Title to the medium on which the Software is recorded (cassette and/or diskette) or stored 
(ROM) is transferred to CUSTOMER, but not title to the Software. 

C. CUSTOMER shall not use, make, manufacture, or reproduce copies of Software except for use 
on one computer and as is specifically provided in this Software License. Customer is 
expressly prohibited from disassembling the Software. 

D . CUSTOMER is permitted to make additional copies of the Software only for backup or archival 
purposes or if additional copies are required in the operation of one computer with the 
Software, but only to the extent the Software allows a backup copy to be made. 

E. All copyright notices shall be retained on all copies of the Software. 
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The warranties granted herein give the original CUSTOMER specific legal rights, and the 
original CUSTOMER may have other rights which vary from state to state. 
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Atom Program Manual: 

©1983, Tandy Corporation. 

All Rights Reserved. 

Reproduction or use, without express written permission from 
Tandy Corporation, of any portion of this manual is prohibited. 
While reasonable efforts have been taken in the preparation of 
this manual to assure its accuracy, Tandy Corporation 
assumes no liability resulting from any errors or omissions in 
this manual, or from the use of the information contained 
herein. 
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The universe consists of matter and energy. 
Matter is anything which occupies space and 
has mass, and can be in one of four forms: 
solid, liquid, gas, or plasma. All matter can be 
broken down into units called "atoms." 
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In a solid, atoms are packed tightly together. 
The atoms of a liquid move and flow but are 
packed together almost as tightly as in solid 
matter. In a gas, the atoms can move and 
float freely around because the magnetic 
forces are weak. 



INTRODUCTION 

Atom is a game designed to introduce your child 
to the exciting subatomic world of elements. 
The object is to build an atom of each of the 54 
elements available in the game as quickly as 
possible. At the same time, your child will be 
learning the name of each new element, its 
atomic number and configuration, and its main 
property. As a player improves and completes 
the structures of the atoms, the atoms become 
more complex and less time is given to con- 
struct the next atom. 



REQUIRED EQUIPMENT 

• Standard Television (Color recommended) 

• Color Computer equipped with at least 16K 
memory 

• Joysticks 





The atoms of a solid are constantly moving 
despite the tight arrangement of atoms. If 
enough heat is applied to a solid, the atoms 
move so much that the arrangement becomes 



loose and the solid melts to liquid. If more 
heat is applied, the atoms move even more 
and after the liquid reaches its boiling point, it 
turns into a gas. 




The fourth state of matter, plasma, was not 
discovered until this century. In this state, so 
much heat is applied to a substance, that its 
atoms and molecules smash into each other 
and swap electrons (becoming "ions" in the 
process). The substance is transformed into 
plasma, a wild mass of heated, negatively- 
charged electrons and positively-charged ions. 
Plasma is the state of matter closest to pure 
energy. A lightning bolt is an example of 
plasma. 



SETTING UP 

First, make sure that the right joystick is proper- 
ly connected to the computer. Turn on the TV 
and turn'the volume up slightly. Make sure the 
Color Computer is turned off before you insert 
or remove the Program Pak. Insert the "Atom" 
Program Pak™with the label side up on the right 
side of the computer. Next, when you turn on 
the computer, the copyright screen appears. 

ATOM 

COPYRIGHT 1983 TANDY CORP. 

ALL RIGHTS RESERVED 

You have three choices of background colors. 
Press the (CLEAR") key for a green 
background. Hold down the (SHIFT) key and 
then press 1CL E ARl for a buff background. 
Press any other key for a black background. 



Note: The colors may vary slightly according to 
how you adjust your television's color and 
tint controls. 




About 2,5(20 years ago (450 B.C.) the ancient 
Greeks believed that matter could be broken 
down until the smallest unit, atom (which 
comes from the Greek word atomos meaning 
"cannot be cut"), was reached. Atoms are so 
small that it would take millions of atoms just 
to make a single grain of seed. 




An atom is made up of protons, neutrons, and 
electrons. Protons and neutrons are in the 
center of the atom (the "nucleus") and the 
electrons orbit the nucleus in much the same 
way as planets orbit the sun in our solar 
system. 



THE TITLE SCREEN 

After you press a key(s) to select a background, 
color, you are taken to an area of empty space in 
which a nucleus of an atom is shown in the 
center of the screen. (The nucleus is the "o" in 
the word "Atom.") In the lower right corner, you 
see a "graviton" behind a group of bunkers. You 
use this device as a magnet to attract floating 
electrons to build one atom of an element. 



The bunkers serve as protection to hide the 
graviton from exploding atoms. The round 
number is shown in the upper left corner under 
which are two reserve gravitons. A reserve 
graviton appears behind the lower right bunkers 
if the graviton you are currently using is 
destroyed. 

Note: One assumption which must be made for 
"Atom" to be scientifically correct is that 
the nucleus'displayed on the screen 
always contains the appropriate number of 
protons and neutrons. 
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If all matter is made of atoms, what makes 
everything different? The answer is that not all 
atoms are exactly alike. An element is some- 
thing which is made up of only one kind of 
atom. For example, gold (#79 - Au) and ox- 
ygen U8 - 0) are elements. Other things are 
made of two, three, or even more different 
kinds of atoms. For example, water is a com- 
pound of hydrogen and oxygen. A water 
molecule is made of two hydrogen atoms 
linked to one oxygen atom. 



The word hydrogen comes from two words: 
hydor and gen which mean "water-forming.' 
Hydrogen, the lightest element, was 
discovered in 1766. 



THE GAME SCREEN 

Press the fire button on the joystick control to 
see the game screen. Your screen should look 
similar to this: 



GAME CLOCK 
RESERVE GRAVITONS' 

NUCLEUS 
OUTER BARRIER RING 



FREE-FLOATING 
ELECTRONS 

ENERGY LEVEL RING 
(A Target Electron Hole) 



BUNKERS 



EMPTY GRAVITON 







Although the ancient Greeks thought that an 
atom was the smallest particle, we now know 
that an atom contains three "subatomic" par- 
ticles: protons and neutrons, which are in the 
nucleus, and electrons orbiting outside the 
nucleus. (Nucleus comes from a Latin word 
meaning "the pit inside a piece of fruit.") The 
nucleus is in the middle of the atom, and its 
protons and neutrons contain almost the 
whole weight of the atom. There is one proton 
for each electron orbiting the nucleus. 
However, the number of neutrons inside the 
nucleus may be less or greater than the 
number of orbiting electrons. 



The nucleus is surrounded by two rings of mov- 
ing dots. The ring closest to the nucleus is an- 
energy level, and your immediate goal is to build 
the first atom by picking up an electron and 
shooting it into one of the holes in this energy- 
level ring. The electrons you pick up to create an 
element are floating outside the rings. After you 
fire an electron into one hole of the inner ring, 
you create the simplest element, Hydrogen. 



The outer ring is a barrier ring — it is not an 
atomic energy level for electrons. If you hit a dot 
in the outer ring or an incorrect energy level, the 
entire atom explodes and destroys the graviton 
unless you quickly hide it behind a bunker. Be 
careful when you move the graviton towards a 
bunker because it can be destroyed by crashing 
against a bunker. 
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_,a proton with its positive electric charge is 
like a magnet which keeps an electron with its 
negative charge close to the nucleus. A 
neutron has no electric charge at all but is 
about the same mass as a proton. Each ele- 
ment has a different number of protons, and 
that's why elements are different from each 
other. For example, gold has 79 protons, 
while copper has 29 protons. 




Electrons have a negative electric charge but 
are very light. The electric charge of free- 
floating electrons can be used to produce 
electricity for various machines. For example, 
on television sets, there is a device at the 
back of the picture tube which shoots elec- 
trons towards the TV screen. You see a dot of 
light when an electron strikes the front of the 
picture tube (which is coated with phosphor). 
An entire picture is produced when thousands 
of dots are on the screen. 
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You must race against the clock while building 
atoms. (Time is defined in nanoseconds.) For the 
first energy level, you have 3.6 nanoseconds and 
you must build both a Hydrogen and Helium 
atom before the time run outs. If you do not 
complete an energy level in the allotted time (or 
hit a dot in a ring other than the one next to the 
barrier ring), the unstable atom explodes. You 
start over with the first element of that energy 
level with the original amount of time to try to 
complete the ring again. 




Helium comes from the word, "helios," mean- 
ing "sun." This gaseous element, which was 
discovered in 1868, is used in blimps and 
balloons. 



MOVING THE GRAVITON 

Use the joystick to move the graviton towards 
the electron you want to pick up. You can pick 
up only one electron at a time. After you fire an 
electron, you must pick up another. Before you 
start playing, you need to know how to operate 
the joystick. Hold the joystick with the red fire 
button farthest away from you. Move the joystick 
to the left to move the graviton clockwise, or to 
the right to move the graviton in a counter- 
clockwise direction. To move the graviton closer 
to the nucleus, move the joystick up. Move the 
joystick down to move the graviton away from 
the nucleus. 



Tip: You may have to practice awhile before you 
become really good at using the joystick. 
The joystick is easier to use when the 
graviton is near the bottom of the screen. 






In the 1860's, Dimitri Ivanovich Mendeleev 
was the first scientist to try to arrange the 
elements according to properties. He started 
his work by writing down everything he knew 
about an element on one card. He then pin- 
ned the card up on the wall in his laboratory 
and proceeded to fill a card with information 
about another element. 



BUILDING ATOMS 

Now, you are ready to start. Press the fire button 
to start the game and activate the game clock. 
Move the graviton from behind the bunker 
towards an electron. (The tip of the graviton is 
white when there is no electron in it.) Hold down 
the fire button and move the graviton so that its 
tip almost touches one of the free electrons. You 
hear a swishing noise when an electron has 
been picked up, and the tip of the graviton turns 
colors. (Be very careful when approaching an 
electron because if it collides with the graviton, 
the graviton is instantly demolished.) After you 
have picked up an electron, release the fire 
button. 



Now, move the graviton in the desired direction 
and aim the tip at a hole in the next-to-outer 
ring. When you're ready to shoot, press the fire 
button. After one hole is filled, the letter H for 
Hydrogen appears in the upper left corner and 
the clock stops. The screen clears and next you 
see the game's Periodic Chart of Elements. Note 




After arranging the cards on the wall in rows 
according to atomic weight (starting with the 
lightest element, hydrogen), he studied the 
relationships and properties of the elements in 
his new arrangement. Mendeleev then realiz- 
ed that the chemical behavior of the elements 
of each vertical column were very similar. He 
even left places blank on a row when the next 
heaviest element did not match a particular 
column because of its different properties. 
Later, as new elements were discovered, they 
were easily inserted into his chart. 



that Hydrogen is Element #1 since it has one 
electron. It is a non-metal element. 



Use the joystick to scan the chart. (You can also 
check the poster or the Periodic Table of Ele- 
ments in this manual.) Each time the blue scan- 
ning line stops on an element, its full name and 
main property are displayed. (There are four 
main properties which describe elements: Noble 
Gas, Metal, Metalloid, and Non-Metal.) Center 
the joystick to stop the scanning line. 

Note: Although there are 54 elements on the 
Periodic Chart of Game Elements, there 
are actually 183 elements. It would be very 
difficult to see all electrons of the heavier 
elements on your television screen. For 
example, the last element, Lawrencium 
(#103), contains 103 electrons. Check your 
Periodic Table of Elements poster to learn 
more about the elements after Xenon. 
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VI 


VII 
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2 He 
4.003 


2 


2 


3 Li 
6.939 


46c 
9.012 


5B 
10.81 


6C 
12011 


14.087 


10 

159904 


9F 
19.00 




10 Ne 
20.183 


3 


3 


11 Na 
22.990 


12 M| 
24.31 


13 Al 
26.98 


14 Si 
28.09 


ISf 
3D.ni 


MS 
3MS4 


17 
35.4SJ 




18 Ar 
39.948 




4 


19 K 

39.102 


20 Ca 
40.08 
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31 Ga 
69.72 


32 Ge 
72.59 
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36 Kt 

83.80 
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371ft 
85.47 


38Sr 
87.62 
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49 In 
114.82 


50 Sn |^.;-"-^S^^^ : ^,^^ 
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531 
126.90 




54 Xe 
131.30 


6 
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55 Cj 
132.905 


58 Ba 
137.34 
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81 Tl 
204.37 


82 Pb 
207.19 


83 Bi 
201.98 


84 P« 
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85« 
[210] 




86 Rn 
[222] 


7 


10 


87 Fr 
[223J 


88 Ra 
[226] 


89-103 
Actwide 
strait 
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ENERGY LEVELS 

After. you build an atom of Helium (which com- 
pletes the first energy level) and start the next 
level, another energy-level ring with eight holes 
appears between the first energy level and the 
barrier ring. Your goal now is to create Element 
#3 — Lithium by shooting an electron into a 
hole in the second energy level. After you com- 
plete the second energy level, a new energy- 
level ring appears. 



Altogether, there are five energy levels in the 
game. Each time you complete an energy level, 
the clock is reset but you have less time to build 
atoms to complete the new energy level. Each 
element you are about to create is shown with 
the proper number of electrons (in the proper ar- 
rangement) minus one which you must shoot in 
an available hole in the energy level next to the 
barrier ring. 



• Lanthamde scries 
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The elements in any one column on the 
periodic chart constitute a group or fami- 
ly of elements that contain similar prop- 
erties. For example, the elements of the 
rightmost column (from Helium to Ra- 
don) are all noble gases. These gases 
are the most stable of all elements 
because they are the least likely to 
change and form compounds with other 
elements. 
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In the first two energy levels, an electron enters 
a vacant hole in the lowest energy level. After 
the second energy level, an element does not 
necessarily fill up an energy level before an elec- 
tron enters a higher energy level. For example, 
through Argon (#18), each energy level is filled 
with the maximum number of possible electrons 
before the next energy level receives an elec- 
tron. However, when you get to Potassium (#19), 
although the third energy level can contain up to 
18 electrons, Potassium's nineteenth electron 
enters the fourth energy level. Compare an atom 
of Potassium with only 8 electrons in the third 
energy level with Copper which has 18 in the 
third level. 

Note: Since Xenon is the last element you can 
construct, "Atom" displays a maximum of 
five energy levels, although there are ac- 
tually seven. 





Xenos whose name comes from "xenos," 
meaning stranger, is the rarest gas and was 
not discovered until 1898. The high volatility 
of its electron structure produces an instant, 
intense light. 




Argon (meaning inactive), the most abundant 
of all the noble gases, was discovered in 
1894. This gas is used to fill ordinary in- 
candescent light bulbs. 
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ROUNDS OF PLAY 



When you build an atom for each of the 54 
elements, Round 1 is finished. Round 2 
starts over with Level 1, and you must 
create an atom of Hydrogen again. 
However, in Round 2 you have less time 
per level to complete the elements and 
the time decreases with each energy level. 

At the beginning of the game, you have 
three gravitons — the one currently in use 
and the two reserve gravitons (which were 
shown in the upper left corner of the 
screen). If you lose all three gravitons, all 
atoms created on the present and previous 
energy level are destroyed. You start over 
at the beginning of the previous energy 



level and play resumes with two gravitons 
— one active graviton and one remaining 
reserve graviton. Once again, if both of 
these gravitons are destroyed, you start 
over with the first atom of the previous 
energy level and only one graviton. If the 
last graviton is demolished, the current 
round is over, and the highest element 
created is displayed. The next round 
begins with the first energy level. 



ENDING A GAME 

When you are finished playing, turn off the 
television and the Color Computer. 
Remove the "Atom" cartridge and store it 
in a safe place. 
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